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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obviate generation of an intei^ 
electrode shorting and to efficiently mount [Cs onto 
the same substrate by forming insulating films, on the 
electrode of signal electrode and scanning electrode 
between adjacent transparent electrodes within the 
same substrate. 

CONSTITUTION: The scanning electrode substrate 46 
provided with the scanning electrode 45 and the 
signal electrode substrate 48 provided with the signal 
electrode 47 are disposed in a sealing region 44 in 
such a manner that the transparent electrode 
surfaces of the scanning electrode 45 and the signal 
electrode 47 face each other. The substrates are 
then sealed with a conductive sealing material and 
liquid crystals are sealed between the respective 
substrates 46 and 48. Further, the sealing region 44 is 
provided with the insulating film 51 on the scanning 
electrode substrate 46 and is provided with the 
insulating film 52 on the signal electrode substrate 48. 
Contact holes 53 are formed on the insulating films 52 
insulating films 51 on the connecting wiring 43 of the signal side driving IC. The connecting 
wiring 43 of the signal side driving IC formed on the substrates of the scanning electrode 
substrate 46 and signal electrode substrate 48 varying from each other are electrically 
connected by the contact holes 53 via the signal electrodes 47 and conductive particles 50. 
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CLAIMS 



[Claim(s)] 

[Claim l] The liquid crystal display 
characterized by providing the following. 
The sealant which distributes the 
conductive particle which it prepares in 
the periphery of the scanning electrode 
substrate and signal-electrode substrate 
which prepare a transparent electrode, 
and a transparent-electrode side is 
opposed, and is closed. Liquid crystal 
material enclosed with the inside field of 
this sealant. The insulator layer prepared 
in the field closed by the sealant. The 
contact hole prepared on the electrode 
field which makes connection wiring of 
the drive semiconductor integrated 
circuit equipment formed in either of a 
scanning electrode substrate and a 
signal-electrode substrate, connection 
wiring of this drive semiconductor 
integrated circuit equipment, and electric 
connection. 

[Claim 2] The manufacture method of the 
liquid crystal display characterized by to 
have the process which mounts the 
process which is characterized by to 
provide the following, and which closes by 
the sealant and encloses liquid -crystal 
material with the crevice between the 
scanning electrode substrate of this 
closure field, and a signal-electrode 
substrate, and scan side drive 
semiconductor integrated circuit 



equipment and signal side drive 
semiconductor integrated circuit 
equipment on connection wiring with the 
scan side drive semiconductor integrated 
circuit equipment and the drive 
semiconductor integrated circuit 
equipment which corresponds, 
respectively. The process which forms 
connection wiring of signal side drive 
semiconductor integrated circuit 
equipment, and connection wiring of scan 
side drive semiconductor integrated 
circuit equipment in the scanning 
electrode substrate side which forms a 
signal electrode and a scanning electrode 
in the glass substrate which forms a 
transparent electrode, and forms a 
scanning electrode. The process which 
forms an insulator layer on each 
transparent electrode of the scanning 
electrode substrate which has a scanning 
electrode, and the signal electrode 
substrate which has a signal electrode. 
The process which forms a contact hole in 
the insulator layer on a signal electrode, 
and the insulator layer on connection 
wiring of signal side drive semiconductor 
integrated circuit equipment. Liquid 
crystal orientation processing is 
performed to the transparent electrode of 
the scanning electrode substrate which 
has a scanning electrode, and the 
signal-electrode substrate which has a 
signal electrode, the spacer for holding a 
transparent- electrode interval is 
sprinkled, this transparent- electrode side 
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is opposed, and it is a conductive particle. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the structure of a liquid crystal 
display, and the manufacture method for 
forming this structure, 
[0002] 

[Description of the Prior Art] In recent 
years, in the liquid crystal display for the 
object for OA (OA), or images, with 
highly minute izing of a liquid crystal 
display panel, the pixel density to a 
screen product to carry out becomes high, 
and formation of a more detailed 
electrode pattern is needed. 
[0003] As a means to connect these 
detailed electrode patterns to an external 
circuit, a mounting means to connect 
electrically between the circuit board and 
liquid crystal display panels by the 
sealant (for it to be indicated as a 
conductive sealant below) which 
distributes a conductive particle is 
adopted into a macromolecule medium. 
[0004] After carrying out TAB (Tape Auto 
Bonding) mounting of the semiconductor 
integrated circuit equipment Gt is 
indicated as Drive IC below) which drives 
a liquid crystal display panel as such a 
mounting means, a means to connect 
with a liquid crystal display panel, and a 
COG (Chip On Glass) means to mount a 



direct drive IC in the electrode substrate 
side of a liquid crystal panel are. 
[0005] The conventional liquid crystal 
display using COG mounting is explained 
among such mounting meanses using 
drawing 4 , drawing 5 , and drawing 6 . 
[0006] Drawing 4 is the plan showing the 
conventional example of the liquid crystal 
display which mounts the scan side drive 
IC 11 on the same substrate as the signal 
side drive IC 12. Furthermore, drawing 4 
is the plan expanding and showing the 
dashed line field 10 of drawing 3 , and 
shows the seal field 14 which connects 
the scanning electrode of a liquid crystal 
panel with the connection wiring 13 of 
the scan side drive IC 11 electrically by 
the conductive sealant. Drawing 6 is the 
cross section showing the cross section in 
the A-A hne of drawing 2 . With reference 
to drawing 4 , drawing 5 . and drawing 6 
by turns, it explains below. 
[0007] As shown in drawing 4 , the seal 
field 14 opposes an electrode side and 
closes the scanning electrode substrate 16 
which forms the scanning electrode 15, 
and the signal -electrode substrate 18 
which forms a signal electrode 17 by the 
conductive sealant. Furthermore, hquid 
crystal is enclosed between the 
substrates of the scanning electrode 
substrate 16 and the signal -electrode 
substrate 18. 

[0008] As shown in drawing 5 and 
drawing 6 , the conductive sealant is 
distributing the conductive particle 19 



2 



J07-311385A 



inside, and the scanning electrode 15 
flows with the connection wiring 13 of the 
scan side drive IC 11 linked to the scan 
side drive IC 11 prepared in the 
signal -electrode substrate 18 through 
this conductive particle 19. 
[0009] Here, a spacer 20 is for holding the 
substrate interval of the scanning 
electrode substrate 16 and the 
signal -electrode substrate 18 in a fixed 
crevice, in order to enclose liquid crystal. 
[0010] The drive IC with the scan side 
drive IC 11 and the signal side drive IC 
12 can be mounted on the same substrate, 
without changing the conventional 
manufacturing process only by 
distributing the conductive particle 20 in 
the conductive sealant used for the seal 
field 14 according to composition as 
shown in drawing 6 from such drawing 4 . 
[00 11] Thus, it is possible to improve the 
mounting yield by simplification of a 
mounting process. 
[0012] 

[Problem(s) to be Solved by the 
Invention] In recent years, in the liquid 
crystal display, the demand of clear-izLng 
of a picture and colorization prospers, 
and detailed izing of the wiring pitch size 
of a scanning electrode or a signal 
electrode and densification are needed. 
[0013] However, with the conventional 
technology, the phenomenon which the 
conductive particle 19 distributed in a 
conductive sealant condenses in field 
occurs as the wiring interval size of a 



scanning electrode or a signal electrode 
becomes narrow. 

[0014] condensation of this conductive 
particle 19 -- short-circuit generates the 
scanning electrode 15, a signal electrode 
17, or the scan side drive IC 11 in the 
******** inter -electrode of connection 
wiring of Drive IC with the signal side 
drive IC 12 

[0015] Such short generating makes the 
percent defective in a manufacturing 
process very high while spoiling the 
display quality of a liquid crystal display. 
[0016] The purpose of this invention 
solves the above-mentioned technical 
problem, the drive IC connection wiring 
which is formed in the scanning electrode, 
signal -electrode, and substrate side 
-which counters and to carry out enables 
for a flow through a conductive particle, 
without generating inter -electrode 
short-circuit also in a liquid crystal 
display with high- density wiring of 
hquid -crystal color BYUFANDA, a 
scanning electrode called a liquid crystal 
projector, or a signal electrode, and it is 
for providing about the liquid crystal 
display which can perform IC mounting 
of a up to [ the same substrate ] efficiently, 
and its manufacture method. 
[0017] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, 
the liquid crystal display and its 
manufactiire method of this invention 
adopt the means of the following 
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publication. 

[0018] The sealant which distributes the 
conductive particle which the liquid 
crystal display of this invention is formed 
in the periphery of the scanning electrode 
substrate and signal -electrode substrate 
which prepare a transparent electrode, 
and a transparent-electrode side is 
opposed, and is closed, The liquid crystal 
material enclosed with the inside field of 
this sealant, and the insulator layer 
prepared in the field closed by the sealant, 
It is characterized by having connection 
wiring of the drive IC prepared in either 
of a scanning electrode substrate and a 
signal -electrode substrate, connection 
wiring of this drive IC, and the contact 
hole prepared on the electrode field which 
makes electric connection. 
[0019] The process which forms 
connection wiring of the signal side drive 
IC, and connection wiring of the scan side 
drive IC in the scanning electrode 
substrate side which the manufactiure 
method of the liquid crystal display of 
this invention forms a signal electrode 
and a scanning electrode in the glass 
substrate which forms a transparent 
electrode, and forms a scanning electrode, 
The process which forms an insulator 
layer on each transparent electrode of the 
scanning electrode substrate which has a 
scanning electrode, and the 
signal -electrode substrate which has a 
signal electrode. The process which forms 
a contact hole in the insulator layer on a 



signal electrode, and the insidator layer 
on connection wiring of the signal side 
drive IC, Liquid crystal orientation 
processing is performed to the 
transparent electrode of the scanning 
electrode substrate which has a scanning 
electrode, and the signal electrode 
substrate which has a signal electrode. 
The process which sprinkles the spacer 
for holding a transparent- electrode 
interval, closes by the sealant which this 
transparent-electrode side is opposed and 
contains a conductive particle, and 
encloses liquid crystal material with the 
crevice between the substrates of a 
closure field, It is characterized by having 
the process which mounts the scan side 
drive IC and the signal side drive IC on 
connection wiring with the scan side 
drive IC and Drive IC which correspond, 
respectively. 
[0020] 

[Function] According to this invention, 
between ******** transparent electrodes, 
the insulator layer is formed on the 
electrode of a signal electrode or a 
scanning electrode within the same 
substrate. 

[0021] For this reason, the short-circuit 
generated when the conductive particle 
which the electric conduction positive 
particle distributed in a seal field 
condenses, and is condensed rangiug over 
******** inter-electrode exists can be 
prevented. 

[0022] Furthermore, the contact hole is 



4 



J07-311385A 



formed only in the field which performs 
electrical installation in the transparent 
electrodes between the substrates of the 
scanning electrode substrate and 
signal-electrode substrate which faced 
each other. 

[0023] For this reason, it can make it 
possible to obtain switch on alternatively 
through a conductive particle. 
[0024] 

[Example] it is alike about the liquid 
crystal display in the example of this 
invention below, and explains using a 
drawing 

[0025] Drawing 1 is the plan showing the 
liquid crystal display in the example of 
this invention which mounts the scan 
side drive IC 41 and the signal side drive 
I C 42 on the same substrate. Moreover, 
drawing 2 is tlie plan expanding arid 
showing the dashed line field 40 of 
drawing 1 , and ** the seal field 44 which 
connects the signal electrode of a liquid 
crystal panel with the connection wiring 
43 of the signal side drive IC 42 
electrically by the conductive sealant. 
Drawing 3 is the cross section showing 
the cross section in the B B line of 
drawing 2 . With reference to drawing T , 
drawing 2 , and drawing 3 by turns, it 
explains below. 

[0026] As shown in drawing 1 , the seal 
field 44 opposes the 
transparent- electrode side of the 
scanning electrode 45 and a signal 
electrode 47, and closes the scanning 



electrode substrate 46 which forms the 

scanning electrode 45, and the 

signal -electrode substrate 48 which forms 

a signal electrode 47 by the conductive 

sealant. 

[0027] Furthermore, liquid crystal is 
enclosed between the substrates of the 
scanning electrode substrate 46 and the 
signal -electrode substrate 48. 
[0028] As shown in drawing 2 and 
drawing 3 , a spacer 55 is for holding 
uniformly the crevice size for pouring in 
liquid crystal between the substrates of 
the scanning electrode substrate 46 and 
the signal- electrode substrate 48. 
[0029] Furthermore, an insulator layer 
51 is formed on the scanning electrode 
substrate 46 of the seal field 44, and an 
insulator layer 52 is formed on the 
signal -electrode substrate 48. 
[0030] Moreover, the conductive particle 
50 is distributed [ the conductive sealant 
used for the seal field 44 ] to the interior. 
[0031] Here, a contact hole 53 is formed 
in the insulator layer 52 on the signal 
electrode 47 formed in the 
signal-electrode substrate 48, and the 
insulator layer 51 on the connection 
wiring 43 of the signal side drive IC 42 
formed in the scanning electrode 
substrate 46. 

[0032] By this contact hole 53, it connects 
electrically through the connection wiring 
43, and the signal electrode 47 and the 
conductive particle 50 of the signal side 
drive IC 42 formed on the substrate of a 
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mutually different scanning electrode 
substrate 46 and the signal-electrode 
substrate 48. 

[0033] Here, the insulator layer 51 and 
the insulator layer 52 are formed over the 
whole region of the seal field 44, and 
except the formation field of a contact 
hole 53, they are constituted so that an 
insulating state may be taken electrically. 
[0034] For this reason, inter -electrode 
short generating generated by the 
condensation field 54 of the conductive 
particle 50 can be prevented. 
[0035] The manufacture method of the 
liquid crystal display in the example of 
this invention for forming the structure 
explained above below is explained using 
drawing 3 fi*om drawing 1 . 
[0036] the glass substrate which forms 
the transparent electrode of an in 
JUUMU stannic-acid ghost (it is 
indicated as Following ITO) - Tokyo - 
positive type photoresist TSMR-8900 
made from adaptation are formed in 1.0 
micrometers in thickness using the 
rotation applying method 
[0037] then, the photo mask in which the 
pattern of the connection wiring 43 of the 
scan side drive IC 41, the pattern of the 
scanning electrode 45, and the pattern of 
the connection wiring 43 of the signal 
side drive IC 42 were formed - using - a 
general adhesion aligner and a proximity 
aligner - or exposure processing is 
performed by the projection aligner and a 
development is performed further 



Consequently, the photoresist in which 
the predetermined pattern was formed 
can be formed. 

[0038] After it, this photoresist that 
carried out patterning is used for an 
etching mask, etching processing is 
carried out by the etching reagent of ITO, 
for example, the mixed solution of a 
hydrochloric acid and a ferric chloride, 
and ITO is formed at a predetermined 
circuit pattern. 

[0039] Then, Nagase resist ablation 
liquid N-303 is heated in temperature of 
50 degrees C, it is immersed for 20 
minutes time, and ablation removal of 
the resist on an ITO pattern is carried out. 
Consequently, the scanning electrode 
substrate 46 which forms the scanning 
electrode 45 on a glass substrate is 
obtained. 

[0040] A signal electrode 47 is formed on 
a glass substrate using the photo mask 
which forms the pattern of a signal 
electrode 47 with the same means as the 
above-mentioned explanation, and the 
signal- electrode substrate 48 is obtained. 
[0041] the next - the scanning electrode 

45 top of the scanning electrode substrate 

46 - Tokyo - positive type photoresist 
OFPR-800 made from adaptation are 
formed by the roll coater or the rotation 
applying method so that it may become 
2.0-micrometer thickness 

[0042] then, the photo mask in which the 
pattern of a contact hole 53 was formed -- 
using -• a general adhesion aligner and a 
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proximity aligner - ■ or the scanning 
electrode substrate 46 which carries out 
pattern formation by the projection 
aligner -- alignment -- carrying out 
exposure processing -- carrying out -- 
Tokyo -- the photoresist pattern which 
carries out a development in developer 
NMD-W made from adaptation, and has 
the pattern residual section 
corresponding to a contact hole 53 is 
formed 

[0043] Then, on the photoresist which has 
the pattern residual section 
corresponding to the contact hole 53 of 
this scanning electrode substrate 46, it 
has a sputtering system by ULVAC Corp., 
it is, and substrate temperature is set as 
160 degrees C, it adjusts so that the 
pressure in a spatter chamber may be set 
to total pressure 1 - 3xlO-3Torr, and a 
tantalum pentoxide film is formed so that 
it may become lOOnm thickness. 
[0044] in order to form a contact hole 53 
next - Tokyo - the photoresist ablation 
liquid S-IO made from adaptation is 
heated in temperature of 80 degrees C, 
and the scanning electrode substrate 46 
is flooded with this ablation liquid for 30 
minutes time 

[0045] Lift-off processing whose tantalum 
pentoxide film formed on a photoresist 
exfohate and also carries out ablation 
removal of the photoresist which forms 
the pattern of a contact hole 53 by this 
with a photoresist is performed. 
[0046] Furthermore, also in the 



signal-electrode substrate 45, a contact 
hole 53 is formed in the insulator layer 51 
on the electrode field which needs 
connection electrically using the same 
technique as formation of the contact hole 
53 formed in the scanning electrode 
substrate 46.' 

[0047] Thus, it is made to rival as the 
signal -electrode substrate 48 which 
performed the orientation film 
application process for controlhng the 
process which manufactures the usual 
liquid crystal display panel, i.e., the 
orientation of liquid crystal, and 
orientation processing by rubbing to the 
scanning electrode substrate 46 to form, 
and performed an orientation film 
appUcation process and orientation 
processing to it similarly. 
[0048] Then, a liquid crystal display 
panel can be completed through a liquid 
crystal pouring process and the sealing 
process of an injected hole. 
[0049] Here, in the lamination process of 
each substrate of the signal -electrode 
substrate 45 and the scanning electrode 
substrate 46, a silica bead is sprinkled on 
each substrate as a spacer 55 for holding 
liquid crystal layer thickness uniformly 
within a substrate. 
[0050] As a sealant which pastes up a 
substrate, the conductive sealant which 
mixed the conductive particle 50 is used 
further again. 

[0051] Here, the 3 -micrometer thing was 
used as a particle size of the silica bead 
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which is the spacer 55 which controls the 
gap between substrates. Furthermore, in 
order to enable a flow with each wiring 
electrode as a conductive particle 50 
mixed in a sealant, the larger thing than 
the particle size of a silica bead was 
desirable, and used what is 3.2-3.5 
micrometers. 

[0052] Then, a COG method can be used 
and mounted on the connection wiring 
corresponding to the signal;electrode 
substrate 48 top of the liquid crystal 
display panel obtained by doing in this 
way for the scan side drive IC 41 and the 
signal side drive IC 42, respectively, and 
the liquid crystal display of this invention 
can be obtained. 
[0053] 

[Effect of the Invention] this invention 
can mount Drive IC efficiently on the 
same substrate while preventing 
deterioration of the display quality by 
inter-electrode short-circuit also in a 
liquid crystal display with high-density 
electrode wiring by taking the structure 
and the manufacture method of such a 
liquid crystal display so that clearly [ in 
the above explanation ] . 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the plan showing the 
structure and its manufacture method of 
the liquid crystal display in the example 
of this invention. 



[Drawing 2] It is the plan showing the 
structure and its manufacture method of 
the liquid crystal display in the example 
of this invention. 

[Drawing 3) It is the cross section 
showing the structure and its 
manufacture method of the liquid crystal 
display in the. example of this invention. 
[Drawing 4] It is the plan showing the 
structure and its manufacture method of 
the liquid crystal display in the 
conventional example. 
[Drawing 5] It is the plan showing the 
structure and its manufacture method of 
the liquid crystal display in the 
conventional example. 
[Drawing 6] It is the cross section 
showing the structure and its 
manufacture method of the liquid crystal 
display in the conventional example. 
[Description of Notations] 

41 Scan Side Drive IC 

42 Signal Side Drive IC 

45 Scanning Electrode 

46 Scanning Electrode Substrate 

47 Signal Electrode 

48 Signal-Electrode Substrate 
50 Conductive Particle 

53 Contact Hole 
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